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(54) MANUFACTURE OF THERMAL HEAD 

(57)Abstract: 

PURPOSE: To provide a thermal head with uniform printing pressure to a recording medium 
which can print in high picture quality. 

CONSTITUTION: The manufacturing method consists of the process of applying and drying 
photosensitive resist of an overglazed layer 5 and forming a resist opening 7 of residual 
resist higher than the height of a heating resistance element 4 and lower than the height of 
the upper face of the overglazed layer 5 above the heating resistance element, the process 
of grinding the overglazed layer 5 and removing a part of the same to the level of the height 
of a residual resist layer 6 used as a stopper and the process of removing the residual resist 
layer 6. The upper face of the overglazed layer is uniformly formed by the processes to 
eliminate the generation of uneven density. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the thermal head in the 
thermal recording equipment used as a printout means of facsimile apparatus, or a printer and other 
various information processors. 
[0002] 

[Description of the Prior Art] Small [ the noise of operation at the time of printing ], since a 
development process and the fixing process are unnecessary like the recording device of an 
electrophotography method, this kind of thermal recording, e£;uroment is widely adopted from the 
former. Drawing 4 is the plan explaining the outline'structure of the individual opposed type thermal 
head by the conventional technique which carried out partial fracture, and it is the exaggerated glaze 
layer which especially the structure of a thick-film thermal head is shown, common electrode and 03b 
becomes in the accumulation layer and 03a which insulating substrates, such as glass or ceramics, and 
02 become from a glass ingredient in 01, and an exoergic resistor and 05 become from a glass ingredient 
in an individual electrode and 04. In addition, although the above-mentioned exaggerated glaze layer 5 
is shown here as what consists of two-layer [ of lower layer exaggerated glaze layer 05a and upper 
exaggerated glaze layer 05b ], this exaggerated glaze layer 5 has some which were made only into one 
layer. 

[0003] Moreover, the A- A sectional view of drawing 4 and drawing 6 are the same, drawing 5 is a B-B 
sectional view, and the same sign as drawing 4 corresponds to the same part. As shown in drawing 4 - 
drawing 6 , this conventional kind of thermal head Form the accumulation layer 02 which consists of a 
layer of glass on an insulating substrate 01, and common electrode 03a and individual electrode 03b are 
prepared on this. These common electrode 03a and individual electrode 03b are bridged, the exoergic 
resistor 04 is formed, and it comes to form the exaggerated glaze layer 05 (05a, 05b) of a glass thin film 
in the upper layer further. 

[0004] And an alphabetic character or a graphic form is printed and recorded on record media, such as a 
regular paper which the exoergic resistor 04 which carries out selection energization of the individual 
electrode 03b with printing data, and corresponds was made to generate heat, and minded the thermal 
paper or the ink donor film. Here, if its attention is paid especially to the exaggerated glaze layer 05, this 
exaggerated glaze layer 05 will achieve the duty as a wear-proof layer coping with contact wear with a 
record medium, and will be formed by printing and calcinating the paste whose softening temperature 
generally made the raw material the glass powder objects below 800-degreeC (lead HOU silicic acid 
etc.). 

[0005] In addition, as what indicated the conventional technique about a thick-film thermal head, JP,63- 
9728,B can be mentioned, for example. Moreover, as a thermal head, the thin film thermal head is also 
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known in addition to the above-mentioned thick-film thermal head. The thin film thermal head of the 
fundamental structure is the same as that of the above-mentioned thick-film form thermal head, and it 
comes to form each configuration layer with the so-called thin film membrane formation technique. 
[0006] And although the above-mentioned thermal head is the so-called individual opposed type thermal 
head by which opposite arrangement of the electrode configuration was carried out for every exoergic 
resistor, the so-called ctenidium mold thermal head which arranged the common electrode and the 
individual electrode alternately to the main scanning direction, and considered the exoergic resistor as 
band-like [ which followed the main scanning direction ], or the configuration which became 
independent for every pixel is also known. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional thermal head, a wave 
remains in the exaggerated glaze layer concerned for the existence of the irregularity resulting from the 
heterogeneity and the exoergic resistor 04 of the spreading film generated in the ciase of printing of the 
glass paste for forming the exaggerated glaze layer 05, and spreading. The printing pressure force to a 
record medium became uneven by existence of the wave of this exaggerated glaze layer, and there was a 
fault of generating problems, such as concentration unevenness. 

[0008] As the above-mentioned external waviness was illustrated to drawing 6 , when the exaggerated 
glaze layer 05 is made only into one layer of lower layer exaggerated glaze layer 05a and thickness from 
about 5 micrometers and the accumulation layer 02 to the top face of lower layer exaggerated glaze 
layer 05a is set to about 8 micrometers for the maximum thickness of the exoergic resistor 04, the 
amount of depression between exoergic resistor 04 is set to f a.bput2 micrometers, and big unevenness 
remains. In order to reduce this, when upper exaggerated glaze liyer 05b is covered further and 
thickness from the accumulation layer 02 to the top face of lower layer exaggerated glaze layer 05b is 
set to about 10 micrometers, the amount of depression between exoergic resistor 04 becomes small with 
about 1 micrometer. 

[0009] However, existence of the above-mentioned unevenness still causes printing concentration 
unevenness. Drawing 7 , drawing 8 , and drawing 9 are the surface measurement graphical 
representations explaining the wave of the exaggerated glaze layer of a thermal head, and show the 
measurement value which followed the right end of left end -> drawing 8 -> drawing 9 of drawing 7 
with the end of a thermal head as the starting point. In each above-mentioned drawing, an axis of 
abscissa is the main scanning direction dimension (mm) of a thermal head, and an axis of ordinate is the 
magnitude dimension (micrometer) of the irregularity and the wave of an exaggerated glaze layer. 
[0010] As illustrated, the exaggerated glaze layer has a wave with the big width of face of **1 
micrometer of **** resulting from the irregularity of the short period by existence of the exoergic 
resistor 04, and the heterogeneity of the spreading film generated in the case of printing of said glass 
paste, and spreading. When it prints using the thermal head of this as, the concentration unevenness of 
every dot (pixel) and the concentration unevenness in the inside of a horizontal-scanning period happen, 
and there is a problem that a quality of printed character deteriorates greatly. 

[001 1] Smoothing of a front face was tried by solving such a problem and grinding the front face of an 
exaggerated glaze layer by wrapping processing etc. However, since this wrapping processing was 
performed along with a wave or irregularity, it did not result in the extensive improvement. The purpose 
of this invention cancels the trouble of the above-mentioned conventional technique, and is to offer the 
thermal head to which the printing pressure force to a record medium enabled uniform high-definition 
printing. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention comes 
to carry out the laminating of the accumulation layer 2, common electrode 3 a, individual electrode 3b, 
the exoergic resistor 4, and the exaggerated glaze layer 5 in this order on an insulating substrate 1 . In the 
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manufacture approach of the thermal head which prints by energizing to said exoergic resistor 4 
alternatively, and making it generate heat The process which carries out the laminating of the 
accumulation layer 2, common electrode 3a, individual electrode 3b, the exoergic resistor 4, and the 
exaggerated glaze layer 5 on an insulating substrate 1, Mind and by applying a photosensitive resist, 
drying on said exaggerated glaze layer 5, and exposing and developing a mask above said exoergic 
resistor The process which forms the resist opening 7 in which the top face of the residual resist layer 6 
is higher than the height of said direction of a laminating of said exoergic resistor 4, and has height 
lower than the height of the top face of said exaggerated glaze layer 5, It is characterized by including 
the process which carries out polish removal of said exaggerated glaze layer 5 at the height of said 
residual resist layer 6, and the process which removes said residual resist layer 6 by using said residual 
resist layer 6 as a stopper. 
[0013] 

[Function] The process which carries out the laminating of each configuration layer of the accumulation 
layer 2, common electrode 3a, individual electrode 3b, the exoergic resistor 4, and the exaggerated glaze 
layer 5 on an insulating substrate 1 makes it suitable to use the so-called thick-film technique which 
applies the ingredient paste used as each configuration layer by screen-stencil etc. on the insulating 
substrate 1 which put the accumulation layer 2, dries this, and carries out patterning by FOTORISO 
etching technique. 

[0014] On the exaggerated glaze layer 5, a residual resist layer applies a photosensitive resist, dries, 
minds and develops [ expose and ] the optical mask which has predetermined opening, and comes to 
form the resist opening 7 to which the top face of the residual resist layer 6 is higher than the height of 
said direction of a laminating of said exoergiGiresistpr ^ab^qyejn exoergic resistor, and has height lower 
than the height of the top face of said exaggeriated glaze layer 5 ? in it. 

[0015] The exaggerated glaze layer 5 is projected and exposed from the opening concerned to the above- 
mentioned resist opening, grinds this residual resist layer 6 using the polish approach proper as a 
stopper, and removes the exaggerated glaze layer 5 even in the height of said residual resist layer 6. 
Thereby, as for each exaggerated glaze layer 5, the height of the resist opening is ground by the height 
of a residual resist at homogeneity. 

[0016] That is, it becomes printable [ the high definition which the shape of surface type of the 
exaggerated glaze layer 5 is arranged with Taira and others in accordance with the height of a residual 
property resist by the manufacture approach of this invention, can lose said irregularity and wave of an 
exaggerated glaze layer front face, becomes uniform about all exoergic resistors about the printing 
pressure force to a record medium, and does not have concentration unevenness ]. 
[0017] 

[Example] Hereafter, with reference to a drawing, it explains to a detail about the example of this 
invention, the important section outline sectional view of the thermal head after the residual resist 
formation whose drawing 1 explains one example of the manufacture approach of the thermal head by 
this invention - it is - 1 — an insulating substrate and 2 - for an individual electrode and 4, as for an 
exaggerated glaze layer and 6, an exoergic resistor and 5 are [ an accumulation layer and 3a / common 
electrode and 3b / a residual resist layer and 7 ] openings. 

[0018] In this drawing, on the insulating substrate 1 which put the accumulation layer 2, the metal 
organic substance paste first set to common electrode 3 a and individual electrode 3b is applied by 
screen-stencil etc., and necessary common electrode 3a and individual electrode 3b are formed by 
carrying out patterning of this and calcinating it by FOTORISO etching technique. For every pixel, this 
common electrode 3a and individual electrode 3b counter, are arranged, and they form the exoergic 
resistor 4 so that it may bridge in each opposite section. The thick-film technique in which formation of 
this exoergic resistor 4 as well as the above-mentioned electrode applies and carries out patterning of the 
resistive paste of a thick-film ingredient is used. 
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[0019] And a glass paste is applied and calcinated in the upper layer of the exoergic resistor 4, and the 
exaggerated glaze layer 5 is covered. Thus, on the obtained thermal head configuration layer, a 
photosensitive resist is applied and it dries, and it exposes through the optical mask which has a 
predetermined pattern, and the residual resist layer 6 in which opening 7 was formed above the exoergic 
resistor 4 is formed by developing negatives. 

[0020] This residual resist layer 6 is, that thickness Hr, i.e., height. Height HH of the exoergic resistor 4 
It is high and is maximum height Hg of the exaggerated glaze layer 5. It forms so that it may become the 
low range shown all over [ T ] drawing, that is, from the above-mentioned resist opening 7, rather than 
the residual resist layer 6, the exaggerated glaze layer 5 is projected up and exposed ~ ******** - this 
residual resist layer 6 ~ the polish approach proper as a stopper — using — polish — giving — the 
exaggerated glaze layer 5 - height Hr of said residual resist layer 6 up to — it removes. In addition, 
although the residual resist layer 6 is also ground somewhat and that height decreases at this time, this 
decrement is the height HH of the exoergic resistor 4. The above height is maintained. 
[0021] Although the concrete thickness of each class is based on the thermal head which should be 
manufactured, the thickness of the accumulation layer 2 is 50 micrometers, and if the thickness of 5 
micrometers and the exaggerated glaze layer 5 sets [ the thickness of an electrode (common electrode 
3a, individual electrode 3b) / the thickness of 0.5 micrometers and the exoergic resistor 4 ] to 10 
micrometers, as for the thickness of the residual resist 6, about 50 micrometers will become an optimum 
value, for example. A photosensitive resist (for example, PMER N-HC-600 by TOKYO OHKA 
KOGYO CO., LTD.: trade name) is applied so that it may become desired setting thickness, and 
negatives are exposed and developed with a;photo mask,', and opening 7 like illustration is formed. 
[0022] Drawing 2 is the important section outline sectional view of a thermal head showing the place 
which removed the exaggerated glaze layer so that it might become equal to the height of opening. 
Removal of this exaggerated glaze layer 5 is possible by carrying out wrapping processing of Noritake 
Co., Ltd. NP7240 (trade name) or the exaggerated glaze layer 5 formed by 19449 (trade name) by 
Sumitomo Metal Mining Co., Ltd. 

[0023] Thus, since the residual resist layer 6 serves as a stopper at the time of wrapping processing and 
step can be kept with the height of opening, it can grind with a sufficient precision to homogeneity, 
without being influenced by the wave and irregularity of the exaggerated glaze layer 5. in addition — the 
exaggerated glaze layer 5 — wrapping processing — possible — in addition — and although the abrasion 
resistance which can bear a service condition is required, if it is anticipated use, it will come out enough 
with the above-mentioned ingredient. However, when manufacturing the thermal head as which a higher 
degree of hardness is required, it is effective if the glass paste (for example, LS201 made from MASSEI 
in a rice field or 4903H made from ESL: all trade name) which made the exaggerated glaze layer 5 the 
bilayer as shown in said drawing 5 and drawing 6 , and mixed ceramic fine particles, such as alumina 
fine particles, in the lower layer exaggerated glaze layer is used. 

[0024] Drawing 3 is the important section outline sectional view of a thermal head showing the place 
which exfoliated the residual resist. As shown in this drawing, since it is formed in the uniform flat 
surface where a top face, i.e., a record-medium contact side, aligns at the same flat surface as the 
exaggerated glaze layer of all the pixel parts that are not illustrated, the exaggerated glaze layer 5 can 
attain printing of the high quality which concentration unevenness does not produce, if this thermal head 
is used. 

[0025] The removal process of the residual resist layer 6 can exfoliate easily with a weak alkali solution 
by using acrylic resin as a photosensitive resist which forms the residual resist layer 6 concerned. 
Moreover, since decomposition baking is completely completed by 400-degreeC-600-degreeC, 
exfoliation is possible also by heat treatment below the softening temperature of the glaze glass which 
forms exaggerated glaze **** 5. 

[0026] The above process enables it to remove the surface wave and the irregularity of the exaggerated 
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glaze layer 5 with a sufficient precision. In addition, although the above-mentioned example makes the 
example the thick-film mold thermal head of a format which became independent to every dot (pixel) 
about the exoergic resistor layer 4, it can be applied to the various existing thick-film mold thermal 
heads, without being caught by the format of the mutual electrode mold thermal head which has 
arranged the resistor layer to band-like in the main scanning direction, or others. 
[0027] 

[Effect of the Invention] Surface long periodic heterogeneity, i.e., wave, which originates in printing 
spreading of the glass paste at the time of the exaggerated glaze stratification according to this invention 
as explained above, By carrying out polish removal by using as a stopper the residual resist which 
formed the short period-irregularity resulting from an exoergic resistor configuration by patterning of a 
photosensitive resist an exaggerated glaze layer — the whole surface of a thermal head — crossing — 
nothing [ a uniform flat surface and nothing / uniform ], and the above — it becomes possible to lose a 
wave and irregularity and to improve smoothness. 

[0028] Therefore, the printing pressure force to a record medium can be made uniform, and the 
outstanding thermal head of a function which reduced the record concentration unevenness by printing 
pressure force unevenness can be manufactured easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the thermal head which prints by coming to carry out a 
laminating, energizing alternatively an accumulation layer, a common electrode and an individual 
electrode, an exoergic resistor, and an exaggerated glaze layer, and making them generate heat in this 
order on an insulating substrate at said exoergic resistor The process which carries out the laminating of 
an accumulation layer, a common electrode and an individual electrode, an exoergic resistor, and the 
exaggerated glaze layer on an insulating substrate, Mind and by applying a photosensitive resist, drying 
on said exaggerated glaze layer, and exposing and developing a mask above said exoergic resistor The 
process which forms resist opening in which the. top face of a residual resist layer is higher than the 
height of said direction of a laminating of said ekobrgicifesikor;fand has height lower than the height of 
the top face of said exaggerated glaze layer, The manufacture approach of the thermal head 
characterized by including the process which carries out polish removal of said exaggerated glaze layer 
at the height of said residual resist layer, and the process which removes said residual resist layer by 
using said residual resist layer as a stopper. 



[Translation done.] 
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